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mm ] m^mmj^zm Ltmwm i—htzu^ 
&w.m<7)tium>— hcomm^ir (°o , mmm>— 

h Srrfa 1 Omm. ^v^PelgBltS OmmX^mmmZ 

t (mm) , mmwmtzx, Th ro com^sr 

T\ JUlrpfflix-hSrrtll Omm. f-r «y ? Palggffi 5 0 m 
m?-3l^t£l££Sg;frt Lfc h § ^y^^k (Pa)t 
Lfcfctk 25<Th^Tg (100 + Th) . fcit/ 
20g (T-Th) V(XXkXt3 ) S7. 1X1 

o- s co^f+^it^o 



S^SSKI 2 
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2 5<Th^Tg ( 1 00+Th 
OS (T-Th) 2 / (Xxkx 

t (°o : M'&mnwjst &\M.mcoisum>— b &mm 

Th TO : Mir|iffl:/-h£rtll Omm, •/ 7 RUgg 

it 5 o mmT^mmkzmmLfc t %<n^v-fmfi. 2 

5'CXmMLtzb %cD*?V-7~mcO<5 0%^-yfzt ^(O 

t (mm) ■.M'&mnwjst^tmm^-b^w-^ 
x : mmwmt 

k (Pa) : Th CO <^it^ETT'Mpffl is— b i 
rfUOmnu +*r v ?ISS8i 5 0 mmX^mMm^ H56 
L^fc ^O^y/f 

[if 3<ii 2 ] it i cDtnmm^- h £±ie ( i ) & 
- h ; fc ^wmt ■t&fmi'- b^mmum* 

[|f*if3] 'j?%< b&Wtyifo&blimmkfrb 

mf&zti&mmm^- b zmmmmn&mmzxti. 
mm&bm. mimmit*^^ ^fcstaju mmmz& 
commiznmm^- b z—mtm mz-^xmrnmum 
<Ht o mmmmmz&vmm>mizia^x , mm 
msr^ br^ izM&~t2>Miz, mmmm^m^x 
n^m9Hzximmicrmmm^-bi±m ( 1 ) mi 

( 2 ) ^f+Tfl)fao^(;KS)i!yF^DXLTfe< ; t 

t thmmmmmm^mm.^m. 
[ft 3<if 4 ] if ^ji i wj[jfra>— h *\ pjfM^^ 

x^h c\ t ^wmt^-hmmmmmm^, 

[000 1] 

comm £ nm-t & tz^zm^mmT. l x m v ^ *i -§> sn 
fcM-r& . 

[0002] 

Ji^«IStt#:^f«aft«§ISP I R,^JP|fp^S^fc LT 

fc a fi-^tmmmt^hm^ 
ti&mmmis-b i ^stm^ffl^M^tAiiT. m 
ffl^f*. ^Msi9^^^f^^ i ofci^mu mm 
m9 =& wit Lfzmmm^a 1 1 o^Mfcauftaffl ^- b 1 
^-mmm^xmmmnmm^ 1 5 £f#& to 

■C&£ (EI3~5#BB) . 

[0003] iMmmmmmza^^xii. mm. $l 



JntW-ffl^nsjniTO^-hT^T. TIB ( 1 ) R 
zf ( 2 ) o^fr^?i^^- l ri:^#lth^--i>*^^iaT 
fc}IL;t?jn»ffl^-K 
) --(l) 

t3)S7. 1X10-3 •■• ( 2) 

ffi2fif)l9£^b"^ 1 0(C|l£tH-&HUC ftfftfi^ffl 

-r b'f ffMH 7 ^ d i d fc& 6*> t*6i#citlX£;6& 
L«y-b2 1 fc LTB<„ 

[0004] Jilt, d OiLfafjtBMJicDjTW; fc LXfc< 

fcfc itr , ipfpffl^- h 1 *wm^ffl^»M3^^ 

tf ^ ^fiicffl 7 nrffit-b -v b L ^f*fc. ^TiSM 3 fc ffl 
SS4 i: ora^#A L fzliU^M 5 ^TjDlipffl >— h 1 i 

iuMLxmtzit. mtAm<7)MMm^-b 1 t^mm 
3^mmm^-b i iznfa-t&mtcDfflco^fflimmL 
xM^.m,3\jie^^mRz/^m^MJ±^Tif^ , m 

IB*^p^5 1 2 Srfl=5r d i fc fc: J; 0 . Su*ffl v— h 1 

# Jf LT «riUM 3^tb'f^ ^J&H 7 3 =fc o fc 
Tift^fcJni L , b 2 l ^f#^ ( m l & 
H2*83) . 

[000 5] ifc, mS^JdXOS'JoMfc LTiis Jn 
fc. *fffi^fflonri6M3 fcSj£M4 fcOTJoifrinx 

mLxm^m\2-t^>c\b\ l zxK) . mmm^-bi^B\ 

# fWi tT AftJnUfi^fflM 1 2 cnmm^zfti 5£5lz 

±wmmzMT.Lx^m^-b2 l^ntz imemk) 
coib. m&mm^mm3cD3c^\Lr-j&mm7t l z^ 
±m}uT.^titziumm^-b 1 (^^-h 2 1 > =&j± 

iftjitf (1I7#HS) . 
[0006] 

fciDSDftffl>—b**Sji!cff^PXt^^. ^O^fr 
Rfe&CRa^**, fc , Jnffpffl^- hoEE^'ffiSfcS 

0 , SDlirPffl ^- h &mvfc . 4 TtK^J^^jDXfc 

ti^fritz <0 fcv^^raM^t^v^ 
[0007] Lfa^ot, ^H^gfttjfi, X|Bop n 1® 

jS* iRfe^* i fc fcfc 0 . xmrnMLizm Ltzmmm 
-thc\b\,zhh. 

[0008] 

fc. *HBJ§(i. ^< fcfcSW7^;kAfcJn«pJifc^^ 
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mmizmi ^^ti&tmm h x-& -? x . w&mnuT. 

- h £ m 1 0 mm . f-v V 9 IBBE1K 5 0 mm^UMi 

zmm Lfz t § co^y^m-hK 2 5 °cxmmLfz t^co 

JSSrTh (°C) . M^BiUJst^Mmmiy-hcom^ 
£t (mm) . mWMlfltZX. Th (°C) (JDiB^iiS 
TTftrtUffl^— h £ rj: 1 0 mm. f-v >y ^OffiM 5 0m 

mx^mmMzmMLfzb^^yymiiL (Pait 

L?ti:§, 25<Th^T^ (100 + Th) . tJit/ 
OS (T-Th) V(XXkXt3 ) S7. 1X10 

[0009] *5MB<0J«?e^-K0lBa^i, 
Kffij&TK&PXtiS Lfc JPlSffl ^- h £ ±1B#^0^#T' 

[00 10] ^&<fct£tt:M/i^fcfln»JHi: 

a. wrmtk. mm$tiit*^7- j \<z®&L. mm®, 
B^mmtzmmmy- hi-foitmm^xmmm 

[0012] 

[fMH^ai^JB] jar, BnH^iwaL^^SMB 

*S6tBL<S8W-&. HI. 02fci:tXia6(±JiilSii 

<o — m5i±mmmumm.Bff a com^ 

^-TBfHEk H8l±gi5Wltti^Tffiffl-f-*gi38liWI 

Mmfr^HjgT^gp^^^DTfflia, 01 oimmmy 
«Jt£j£j#t;: i o t t Jptftffl h b&v * 

*§-££^-f0. 01 3l4Jn*ffl^-h<0BBW*I^Jfc*K 
BW-*HTft*. 0*. mMfflv—K 2fiJt£iR 
61. 3«i«r«jSL 4UMSiL 5(±W)MSL 6{i«SfS 

mm. loji^f^b'^^. \ummm&$h. i2*±4 
ffsjuxBEjgffla. i4&? ? y-rmt. i5nmmm 
tmmm^ i6i±i«fcfi\ n\±**J. i8iift7 



[0013] JtSjajKaniTIi, Snaffle- b l £StttJ 
^ffl<7)nji&M 3 s> s v ^tiiffcjpx^jgffls i 2 omm 

fciMLfcflL ^K&MftffifcJPi&lifflv'- 

7°gflW 1 4 ^(c J: o Tff § ifttt § i t tz i o T flPtfcffl 

»£HjeL*0*4fc«>. -eo«®mStR§l 2 i: 

^fi^tiJP^MU Stt«* (3¥ttPlJS) (CMS 

Wj£B!l) . ifORflijStJtWflfilSfcv^. ^LTjPtftffl 

m^^mtwucoitm^.m^y^'mt^dtfi. z 

m±m i o [ZTFLtzk o tjn»ffl h i oftMgfc 

jg b tmm b i o ^latcitfiWttR*** * *>tt 

T-{i^r< . a> a5 A X-i±(5 1 X. f R b#V^r 

(01 0^T 3 , T 4 ) . 

[0014] ioSSStff^Sfiftfcfc SoiBflESiHi.'C 

jpffffl^- b i cDmmi&mzwiK -ttua-tt 

W3 \ lz J: o T ^Bt W=3r#t>*«0*t!' i> WMco^t-jS^T 

o^r. ^°^->^»t^o (01 i#b§) , -fe^ji 

fc=Sr-?ft: 9^-4&*<?5a*Sr2»3&«ja; "9^X 
< 44 . LiWot, SP«Pffl>— h 1 O^ffl^flK^KS 
tR§lti-5TS^±b(:<^ (Ell 2#H3) iUStcffi 

< flu 4 J; a tdna&K 5 jpsfei-s itf® s . 

[0015] XI2<JOS5$t#^^i:#Oia^^Si. 
TiPfifPffl^— h 1 ^H?SJS^S< t/iiS 
-£\ ■f-coJPifpffl^-McDWfi. (XiiAt'lsItW^ 

MtUlOmm. ft7? WEBSt 5 0 mmT'6 MltSr 

ML/ti:^^>^<7)5 oxiz^hmmm^—hcom 

Sr Sl£^*itf J: V -it # i. ^ . 
[0016] -5XT. *ffij^?K5PXti5^TSEfc5^ 
1 1 < < -T 4 (diiJPXgfflteit: hu^Jp«|}^- h o^H 
SJST (°c) t^^BUEteSS^Uf iv^tKlfcfcJ: 
OWBLfcfe*. «1~*3<?DJ: ■3fc*"3 s 100+T 
h (1C) *®^T^<|g5gXSi;. OTS (10 0 
+ Th) fcv^difefrtifttS^rvii:, SS)^^JPX$tL 
fcJUltffl^- b 1 ^(Jh/C^T^gEW^ffVt j; 
jft^i^Sifc^^-jfc. =3r*3. *SB^JPX-t4[fi 

fflt=ffia l jpfpffl ^- m < c^-^e y a m 

T, ©, O, A, x, (i, -tfi«iTIB<0«JII*«l* 
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X : SE<50S^X(4)^?gJDX^JS.<7)fc* > )t^|l|B#jDlifi 

[0017] tfz. M^mm^miii'thmM^mm 
>—h emm&m t ( °c > « , jesbmux iz x ~> x na 
mm*/- h i o izttm<TfLi$j; 

^ k ^ o fc(ttii%< , SitttST X&ffirlSi: < * 

£j£^iitxt4 iza^ infflfHs—h i a^^fc^Mfr*-* -r 

k jW&ET* 5 . HSfcjRBUI-*- & lttfflTWjimiS^- b <0 

«ffl?aj^T cc) *«Th (°c) *iirc*«t, 

166*2 5°C<r>tommi'—h<V J r>7m<r)5 0%~C&&fr 
£> N 2 5lC£>flllMfffl>'— h(7)-\»^^J; 0/Jn$<, HI 

0 fcj^Lfc J: -3 Iz^yymcoi&Ttetommi'—hcDi&m. 
±Mlzm&frt>. 2 5<ThT'M, 

[0018] ja±^if:3&»6, m.m^-i>mmm^-h i 

(1 W< i: t 2 5<ThgTg { 1 0 0 + Th ) ••■ 
( 1 ) i: V * 5 ffifz^-'&mtffo 4 . 
[00 19] L*»U fitffl-r^Snfiftfflv— MoMIRi: 

^ofi^^jpxt-^iem^?M5?gt ^xib^ ( i ) 
snfcjDtdiffl^- b i fc4#s>*i$n, 

[0020] tti.il «£jjMnXB$£JntTO^- b 

1 comimzMLxmmm^- v 1 fiH^oi&mwaqsfcr 

0 g (T — Th ) 2 / (XXkX 

[0024] *5KBtf5jn*ffl>'— h i 
«±, #ssasiaKTtti v , mom mcommm 

hKOMMOil 6£— ttcoi-*r -y? 1 8, 19 2rfflV>T 
ft7?18, 19 ralSEM 5 0 mmT-HS£U 1 
5 0 0 mm/ft<7)—%M3rCl8££irt-tXB\ 

Mk ill t^JS4T-iaSft$tLfc«ffi-c-o?ajKT-^ h . 

[00 2 5] KHfrl 6 < L^l^ll 

Rfl: LT Wzh mztch coZ Mifh tzibXfc 4 . £fz. 

smut 1 6 cd^m x**4 o fc/hs < -r 4 t mm&tf 



ht\^mmtf$Lthz\tifiib~ofr« mz^ mmmm 

XWfcJttfPffl^- b 1 <0Wttfc*f LTMtfPffl^- b 1 ft 

^4k, mmm^-b nmmcommz^-^max 
hicom^ziBtxmmm^—h lmm^comM.^m 

[002 1 ] fiJcfl^lsllttJDffliBg^p^D^tje 

mfilkxb ii. M&s.B^^mcoiy-bco^-imWAzM 
Lxnm&ffi&coi'-bcDmwmtf^K ^ 
eit-C'^S (01 3#{{S) . 

[0022]oi^ JtffitfaStcRW-i^fefrfctJV^ 
ti, XIB^ ( 1 ) fiW-t, BSS^|alS#SD*^ 1 Pp^ l 9^ 
«^Sn»ffl 5*— b l <0Wtt L . ( Miffl^- b l 
mm^BM^s) 4- (HW#t>"JtxiUtt) coScffi*** 

(Pa) tJafpffli^— b 1 COm^-t (mm) O 
33Rfctf5Blfc^fceW5. iiT, ty/*k (Pa) b 

L t * 3 i±j^fKKSnxB^ b ^H^S to+y ^ 

tz. fS.mcoL^^i±m^mB\i:m^Lxm^z±ma 
x vmt h t x'comm zmfcttummitx § , mmiz 

T-Th. timiiZf&J8vm&br>X*-&t (T-Th) 

2 fcttw ltsm L^-r < * s ; t a 1 *^ o 

T, i« (T-Th) 2 co^/hSrJpfiftffl^— 
[0 02 3] fit, SiS'i^frtlomiLt 
TIBst ( 2 ) t=S?tllSBrc*&i t^ot. 
3 )g7.lxi0- 3 •••(2) 
t7?18il MKfr 1 6 OXS £ft^«ffir*y 1 

tiWSMStcEISS^S-*-. T««f-irv^ 1 9ii«ri6 
g|5« 2 0 fc: J: 0 TIb) # t/Z 5 0 0 m mX^mmXTm L 

[0 02 6] £tz. mmfrl 6Sr5l5ft-T4^S&5 0 0 
mm/*iLfcOH HISO»^JPXB#^D*ffl^-b 

Tt> jpxnttjDftffl^- b i im\£%tL&m&izit'<& 
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-btitui.. i<0itiWi:Tl*lSfc:nllWBW2 
0 fcTRS-frTHjeUfc* 1 , TfflfcO^ 7^19^1 
»fcfflJ&*-*— i»f^t- 77 18 £»T»3|5«2 0 
i D±fr& 5 0 0 mm/^OjlJST-±#$-<i-TlctK 

[0027] ^aMBtctj^t: , nnttfM> — h 1 144 
v\ 4 h^— h(4. *W7^;k^±tJnflWf53rif 

* jfm Lfz h coTh o , M&fmb mmzmm^MSh 1 

3nfifijJi^aw7^PAtoeti§jj!c^p a n i i«fca»t 
sa\ mmme&i i b^nmi,zmf&M±imxfo& 

;^**H«BHSfcLTflffl-r4. M4. ffi* 

^ ^ /P-A Stum nff g^r^7 i b L . ^co±fcS!lffii 

^JB^fitflg^iHil lfflfclWT&Ml*Ifc;f?A2*U St 

ffijs^ fc ihjh# zmmma 1 1 its t-#«*-ft: t ^ 

», *«7^;kA(4fi»*$tL^ 0 
[0 0 2 8] ±=mM7 J)\/-l±bLX\±, ^'JxXf^ 

ny»lt, £-n>*. r-fe-r- MHIi, sKUTSH 

[0029] jDfirSffl^- h 1 jWC^v— h<7)*£\ Stf 
7 4 /kAO§0ffi1t£&#^£7^^ K«7 4 ;bA±fc 

Sfl-^ ^^A^KlilLJtPgt, aw^-f/t-Ati&trJn 

t lt(4, ymmmmmL ^ v a->mmzm 
m. mmmmmmmm. *°y < ymmmmm. 

Tfc in. 

[0030] Mststi. 1M7 ^ /pas m&mm±£. 

my 4 Ararat utRt, mty j^ttdmmm 
fr^mMLxmmmacommbKhm-cfoz, * mmm 



at. #vmkt'~)u&mm. ^v-xmrnm. ^a^ 
mmmimmm. mmimmm^brm^ txm^z 

tiv\ M«Ufi4, sIN&Ufctxa-Cfc. few? 

[0031] wwiii. stu^a 1 1 commizx^ 
mm. ii^bzmhtfzK). *&mwzmt>Lte*)-t 

* t' WSfll . » 4 L < (±*«Wr&«i*ff S i b ifiX% & 

«na»H yy-ttZM-tvmmzm&Mb tx^-t&zfc 
{4. bEPffl-ffi. ^trrauBfifc. x^u-yep 

[0032] ttz. iimmi±&mmmifrt>mmzti& 
i>co. ^t-mmwm t mm t com^hitt^ 
m&zti&i><7)"ct>£\\ ^mmmmimmmb lta 
mmi*mm-htz&><ni><Dx°foK) . nm^m-m. 
■yfvyfm. -< *yy°v—' ta yym. ttzitm&Wi 
*X"cmfct&. mmLfz^ikmffiR-&tzmtx . nv 

i^{4^ti^o^^L<(4^«o*ffiffl-f- 

4. 

[0033] jnjfpffl^— his- 2ma±.cr>mmy < fUA 
t,zLxt>^\ tzbtif. mt7 4>\sj*ttamm<7>mz 
m<vy i)Vj»*mmLxi>z.^h. mt? 4 fr&tw&i 

"hi/— h (backing sheet), IRH^H^ 

- hmnmeyy 4 b cDmzumm^mfS. txi>x 
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Lxmftmmcom^x^mmm^m^mftmm 

^ it##J£tf-LT2$:co:7 -f^ASrftSO^-fr-SV^ 

hWco— -%cd7j /UM.lztummZBf&LXii^ . z\com 
«WB£«e «k o tSW^/PA^Pk^&SfJI^ffttJL 
JSJBfc «t 0 v vfcWS Jf ft La- M&Sr k i> fo 

So 

[0034] ifc, R£^Bt9fcffi*§ixSBO««tt 
£fa±£^&^^M»ffl:>-b 1 #37 -r >P 

Aia<Oi£*c7)fc#> , tTt#*S £i£(tT fc i 

— n-;i-3-bfc h&3rk"co:3— b 

[0035] tfz, mmmmmf&m&conmm&ifa 

-Krj-hJgoi^TjifekLTJi. 77t'73-ha. 
[0036] t?Z. ]jSc?fi5|SlB#SD^)«p a n ^iiligP7>^^ 

=5: if wfiffl#f*lfJMR»fi)H k *JSt>r*Scoigffli 
JBWJBtJ: 1 5 5 0 nm^BBRSMWS^TfcS: 

#^ t* tz x h ±mmmm . a-f^/cii watts 

COSH'S: if#£> -6. 

[0 0 3 7] jDfiipfflv— M<9JP*fcLTI4, 5 — 7 0 

J^oift:? -f ;i'A*qfth.4&BW3& t ** . 7 0 0 

[ o o 3 8 ] mz, mmmuMm&&commfmt:m 
mrt. 

[0039] t-r. mmm^- b 1 *»asj«jEjffl«o 

, iTWiM 3 k ESS 4 k co rat if A L ft&QffME 5 
cO«TWlM3corag|5i:Ja«iiffl^-M kcorao^ra^ffl 



TlttU^fflco 3 nW&t&ifh*-* b'T- -f ffM 
ffi 7 tfp v -3 4-3 fc^firflcJBttfcjo: L „ fB3&is— V2l% 

(0ifeiV'H2#B3) . fflffl-f-SJaift 

ffl^-h l^'BtTlSL^2 5<ThSTS (100+T 
h) s ioi^Og (T-Th) V(XXkXt3 ) < 
7 . 1X10-3 <7)&t!r£mtttt£. M3=J&M<iZ£~yT 

tmm>— b i ojKPEtcs»sw± tfc o . snuffle- h 
h i tmrncommz^iz^man^ti^-ofz <o t ^ 

? >7°WM i 4 -cjntffcffl^- h l ^i¥$ iftftrffl 

[0040] jjEjtffitftiT, MWfi^- h i *#aj 
^fflco^rKM3co«ffit-fe>y h-rsmrt. Mft&mm 

ay njt&M 3 t H5gM4 k ti3!lcoi:#cJiiX^fflS 1 2 * 
fflv\ Aftjnu^fflM l 2co^H1uHtJpfflffl>— 

h i imizjtLxmwLtzMMMsmxmMm^-h i 
& mm Lxmtzn. &v m^fflco btism 3 com 
suk 3n*ffl^— m k coracosrasr^ratT*spK?[fL 

6 3&»ia^ LT^rai*Ico^J±^Ttf S IttJ;-5 
®?|2L» iDiPffl i^- M Sr ? I # #BT t T ^TiM 3 co^f 
-v t'f -f ^BKffl 7 izfe dXo t,z±fkm£t / zt\\-X.LXfm 

^-h2 1 JtWz (H6#BB) <J0^, ltttjS^fflC0nr«J 

M (iJgy-h2 1 ) SliftiitfidtUTfcJ:^ 
(07#ai) „ 

[0041] mz, izn Lx^mm 3 zmm 
LxmrnAxm^mmmv zmismA <vy- 

* t'f ^ 1 0 F*]TTOB!c^ n a n 1 1 ^Mtl. k FWfc* 

o^HtjDfpffl^-h 1 (B!cfp^^-b2 1 ) z-mtm 

mm) . 

[0042] -?-C0f*. «WlJjSJ&& 1 1 *nrS6S[3*^]R 

0 ft Lfzcoib, rnmmrn 1 1 izmmLtzMmm^- b 

iikfc i d tfcib^t^FjtMcOff^tiT*>fe#iDXkT 
V^«#fcU4, JD»ffl>—Mco^^gU*^l^*-t-S 

[oo43] mmm 9 ^:i»£§fts ; t 

^<-^5r kco g»^l*I^R a n ^»^«igtt#:'S: k'coil 
ff^SPratfflv^ixS^e^RgJFMSIk LTii. r 
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[ o o 4 4 ] mmmm&mcom^z^ ±ie<o 
^wm^mmmmm mmmcoms t mz% h . a 

[004 5] 

[0046] J?^0. 08 (mmJ^'J/nh'l/yl 



sit? 4 )vi*&w&7 <nvi»t u ^^^y^Sr 

ffifflLX^ U— yfflBfiSti-jTJirtMl* 0 . 0 2 (m 
m) comMzBf&L. Muffle- h itOSDffffl 
Hi. k=12. 8X10 8 (Pa), t=0. 1 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent problems such as the generation of 



distortion in the design of a decorative sheet by vacuum forming, the burning of 
the decorative sheet, and failure in which the decorative sheet is not enough 
processed three- dimensionally into a desired shape even by the vacuum 
forming. 

SOLUTION: In vacuum forming, when the Young' modulus of the decorative 
sheet is k (Pa) in a tensile test in which the surface temperature of sheet is Th (° 
C), the thickness is t (mm), the area expansion ration is X, the width at an 
ambient temperature of Th (°C) is 10 mm, and the distance between chucks is 50 
mm when the Young's modulus in the tensile test in which the surface 
temperature right before the vacuum forming is T (°C), the width is 10 mm, and 
the distance between the chucks is 50 mm is 50% of the Young's modulus when 
the test is implemented at 25°C, the conditions of 25< Th<T<(100+Th) and 20< 
(T-Th)2/(Xxkxt3)<7.1xlO-3 are satisfied. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The sheet for decoration suitable for vacuum-forming processing which 
is the sheet for decoration which consists of a base material film and a 
decoration layer at least, carries out vacuum-forming processing and is used for 
the configuration of a request behind at shaping coincidence decoration, and is 
characterized by fulfilling following (1) and the conditions of (2). 
25<Th<=T<= (100+Th) --(1) 
0 <=(T-Th) 2/(Xxkxt3) <=7.1x10-3 -- (2) 

T (degree C) : The sheet for decoration Skin temperature Th of a decoration 
sheet just before carrying out vacuum-forming processing (degree C) : [ A width 
of 10mm, ] The Young's modulus when carrying out a tension test in the distance 
between chucks of 50mm thickness X of the sheet for decoration which carries 
out skin temperature t(mm):vacuum-forming processing of the sheet for 
decoration when becoming 50% of the Young's modulus when carrying out at 25 
degrees C: area elongation ratio k(Pa): -- the sheet for decoration a width of 
10mm under the environmental temperature of Th (degree C) Young's modulus 
when carrying out a tension test in the distance between chucks of 50mm [claim 
2] The manufacture approach of the shaping sheet characterized by carrying out 
vacuum-forming processing at the configuration of the above (1) and a request 



on the conditions of (2) of the sheet for decoration of claim 1 , and obtaining a 
shaping sheet. 

[Claim 3] The sheet for decoration which consists of a base material film and a 
decoration layer at least is put in in the metal mold for injection molding. In the 
manufacture approach of shaping coincidence decoration mold goods of injecting 
shaping resin to a cavity the mold closure back, making the front face of resin 
mold goods carrying out unification adhesion of the sheet for decoration, and 
performing shaping coincidence decoration The manufacture approach of the 
shaping coincidence decoration mold goods characterized by carrying out 
vacuum-forming processing at the configuration of the above (1) and a request 
on the conditions of (2) of the sheet for decoration of claim 1 the inside of the 
metal mold for injection molding, or out of metal mold before injecting shaping 
resin to a cavity. 

[Claim 4] Shaping coincidence decoration mold goods characterized by carrying 
out vacuum-forming processing at a desired configuration, and carrying out 
unification adhesion of the sheet for decoration of claim 1 on the resin mold- 
goods front face. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to 
the manufacture approach of the sheet for decoration used by carrying out 
vacuum-forming processing, and the shaping sheet using this, the manufacture 
approach of shaping coincidence decoration mold goods, and shaping 
coincidence decoration mold goods, in order to carry out the decoration of the 
front face of solid configuration mold goods. 
[0002] 

[Description of the Prior Art] Conventionally, there is a shaping coincidence 
decoration method using the sheet for decoration as an approach of carrying out 
the decoration of the communication equipment components, such as automobile 
interior parts, cellular-phone cases, etc., such as a console box, a pin 
centerjarge cluster, and the switch base. This approach puts in the sheet 1 for 
decoration which consists of a base material film and a decoration layer at least 
in the metal mold for injection molding, injects shaping resin 9 to a cavity 10 the 
mold closure back, makes the front face of the resin mold goods 1 1 which 
solidified shaping resin 9 carry out unification adhesion of the sheet 1 for 
decoration, and obtains the shaping coincidence decoration mold goods 15 
( drawing 3 - 5 reference). 

[0003] In the describing [ above ] shaping coincidence decoration method, before 
injecting shaping resin 9 to a cavity 10, solid processing is performed beforehand 
and it usually considers as the shaping sheet 21 so that the cavity forming face 7 
of an ejector half 3 may be met in the sheet 1 for decoration within the metal 
mold for injection molding, and out of metal mold. 

[0004] The approach generally widely used as the approach of current and this 
solid fabrication has vacuum-forming processing. For example, after setting the 
sheet 1 for decoration to cavity forming face 7 front face of the ejector half 3 for 
injection molding Heat the sheet 1 for decoration and it is made to soften in the 



hot-plate 5 grade inserted between the ejector half 3 and the cover half 4. By 
performing the so-called vacuum suction 2 which seals the space between the 
fields which counter the sheet 1 for decoration of a softening condition, and the 
sheet 1 for decoration of an ejector half 3, and lowers the atmospheric pressure 
in exhaust air and space from the vacuum suction hole 6 A solid configuration is 
processed so that the sheet 1 for decoration may be extended and the cavity 
forming face 7 of an ejector half 3 may be met, and the shaping sheet 21 is 
obtained (refer to drawing 1 and drawing 2 ). 

[0005] Moreover, as another example of vacuum-forming processing, before 
setting the sheet 1 for decoration to the ejector half 3 for injection molding Mold 
1 2 for solid processing shaping with another ejector half 3 and cover half 4 for 
injection molding is used. In the hot plate arranged through the sheet 1 for 
decoration in between, heat the sheet for decoration to the shaping presence 
side of the mold 12 for solid processing shaping, and it is softened. The space 
between the sheet 1 for decoration of a softening condition and the shaping side 
of the mold 12 for solid processing shaping is sealed. Vacuum suction 2 by 
carrying out After processing a solid configuration and obtaining the shaping 
sheet 21 so that the sheet 1 for decoration may be extended and the shaping 
side of the mold 12 for solid processing shaping may be met (refer to drawing 6 ), 
the sheet 1 (shaping sheet 21) for decoration by which solid processing was 
carried out is inserted in the cavity forming face 7 of the ejector half 3 for injection 
molding (refer to drawing 7 ). 
[0006] 

[Problem(s) to be Solved by the Invention] However, when vacuum-forming 
processing of the sheet for decoration is carried out with the above mentioned 
means, it is easy to produce the problem of being as solid processing of the 
sheet for decoration fully not being carried out by vacuum-forming processing at 
a desired configuration, either **** [, and ]. [ that the design of the sheet for 
decoration is extremely distorted as the conditioning is unsuitable, or the sheet 
for decoration is torn ] 



[0007] Therefore, the purpose of this invention is to solve the above-mentioned 
trouble, and is to offer the manufacture approach of the sheet for decoration 
suitable for vacuum-forming processing, and the shaping sheet using this, the 
manufacture approach of shaping coincidence decoration mold goods, and 
shaping coincidence decoration mold goods. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
this invention consists of a base material film and a decoration layer at least. It is 
the sheet for decoration which carries out vacuum-forming processing and is 
used for the configuration of a request behind at shaping coincidence decoration. 
T (degree C) and the sheet for decoration for the skin temperature of a 
decoration sheet just before carrying out vacuum-forming processing A width of 
10mm, The skin temperature of the sheet for decoration when the Young's 
modulus when carrying out a tension test in the distance between chucks of 
50mm turns into 50% of the Young's modulus when carrying out at 25 degrees C 
Th (degree C), When Young's modulus when carrying [ the thickness of the sheet 
for decoration which carries out vacuum-forming processing / 1 (mm) and an area 
elongation ratio ] out a tension test for the sheet for decoration in a width of 
10mm and the distance between chucks of 50mm under X and the environmental 
temperature of Th (degree C) is set to k (Pa), It constituted so that 25<Th<=T<= 
(100+Th) and the conditions of 0 <=(T-Th) 2/(Xxkxt3) <=7. 1x10-3 might be 
fulfilled. 

[0009] Moreover, the manufacture approach of the shaping sheet of this 
invention was constituted so that vacuum-forming processing might be carried 
out at the configuration of a request of the sheet for decoration suitable for 
vacuum-forming processing on the conditions of each above-mentioned formula 
and a shaping sheet might be obtained. 

[0010] Moreover, the sheet for decoration which consists of a base material film 
and a decoration layer at least is put in in the metal mold for injection molding. In 
the manufacture approach of shaping coincidence decoration mold goods of 



injecting shaping resin to a cavity the mold closure back, making the front face of 
resin mold goods carrying out unification adhesion of the sheet for decoration, 
and performing shaping coincidence decoration this invention Before injecting 
shaping resin to a cavity, it constituted in the configuration of a request of the 
sheet for decoration which fitted said vacuum-forming processing within the 
metal mold for injection molding, and out of metal mold on the conditions of each 
above-mentioned formula so that vacuum-forming processing might be carried 
out. 

[0011] Moreover, the shaping coincidence decoration mold goods of this 
invention were constituted as vacuum-forming processing was carried out at a 
desired configuration and unification adhesion of the sheet for decoration suitable 
for said vacuum-forming processing was carried out on the resin mold-goods 
front face. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained in more detail, 
referring to a drawing. The sectional view in which drawing 1 , drawing 2 , and 
drawing 6 show one of the processes of the vacuum forming of the sheet for 
decoration, The sectional view in which drawing 3 , drawing 4 , and drawing 7 
show one of the processes of the manufacture approach of shaping coincidence 
decoration mold goods, The sectional view in which drawing 5 shows the 
example of shaping coincidence decoration mold goods, the perspective view 
showing the tension tester which uses drawing 8 in a tension test, The sectional 
view showing the part to which drawing 9 fixes the test piece of a tension tester 
in a tension test, Drawing showing the case where distortion does not generate 
drawing and drawing 12 which, as for the graph and drawing 11 drawing 10 
indicates the elongation property of the sheet for decoration to be, show the case 
where distortion occurs on the sheet for decoration with a vacuum forming on the 
sheet for decoration with a vacuum forming, and drawing 13 are drawings 
explaining the area elongation ratio of the sheet for decoration. In one, the sheet 
for decoration and 2 among drawing an ejector half and 4 for vacuum suction and 



3 A cover half, In 5, a hot plate and 6 a cavity forming face and 8 for a vacuum 
suction hole and 7 The gate section, 9 -- shaping resin and 10 -- a cavity and 1 1 - 
- resin mold goods and 12 -- the mold for solid processing shaping, and 14 -- a 
clamp member and 15 -- shaping coincidence decoration mold goods and 16 -- in 
a chuck and 19, a chuck and 20 show moving-part material and, as for a test 
piece and 17, 21 shows [ a screw and 18 ] a shaping sheet, respectively. 
[0013] In vacuum-forming processing, since all or some of perimeter of a part of 
the sheet 1 for decoration which carries out vacuum-forming processing is fix by 
press down the sheet 1 for decoration by clamp member 14 grade on the metal 
mold front face concerned after arrange the sheet 1 for decoration in the front 
face of the ejector half 3 for injection molding, or the mold 1 2 for solid processing 
shaping, when vacuum suction 2 is take in the condition, a load ( tension) will be 
apply to the sheet 1 for decoration. To the increment in this load, there is 
proportional part which elongation generates proportionally until it reaches the 
critical point (elastic limit) of elasticity (Hooke's law), and this critical point is 
called proportional limit. And when the sheet 1 for decoration follows Hooke's law, 
the load of the perpendicular direction within the proportional limit and the 
proportionality constant of elongation are called Young's modulus, but it is 
dependable to the skin temperature of the sheet 1 for decoration, as shown in 
drawing 10 . However, proportionality is not necessarily between the skin 
temperature of the sheet 1 for decoration, and the elongation of the sheet 1 for 
decoration, and when ordinary temperature to a certain temperature shows the 
almost same method of elongation (inside T1 and T2 of drawing 1 0 ) and 
exceeds the temperature, it has the inclination to elongation-come to be easy 
quickly and for Young's modulus to fall (T3 in drawing 10 , T four). 
[0014] Since it becomes sufficiently possible by vacuum suction to fabricate only 
local elongation in a desired configuration the more the more it makes high skin 
temperature of the sheet 1 for decoration exceeding this temperature when 
beginning to be extended quickly, an extreme distortion of a pattern deforming or 
the concentration of (referring to drawing 1 1 ) and a color becoming an 



ununiformity about the design of the sheet 1 for decoration, becomes easy to 
take place. Therefore, it is necessary to heat in hot-plate 5 grade so that it may 
hold down low to the temperature from which distortion cannot produce skin 
temperature of the sheet 1 for decoration easily (refer to drawing 12 ) due to 
vacuum suction. 

[0015] the elongation of the sheet 1 for decoration in the temperature which 
makes high skin temperature of the sheet 1 for decoration exceeding the 
temperature when beginning to be extended quickly [ the above ], and shows the 
method of elongation that the elongation of the sheet 1 for decoration is almost 
the same when vacuum suction is carried out -- about -- more than twice -- it is . 
Then, this invention persons first thought that what is necessary was just to set 
up the skin temperature of the sheet 1 for decoration on the basis of the skin 
temperature Th (degree C) of the sheet for decoration which becomes 50% of 
Young's modulus when the Young's modulus when carrying out carries out a 
tension test in ordinary temperature, i.e., 25 degrees C, in a width of 10mm, and 
the distance between chucks of 50mm about the sheet for decoration. 
[0016] And the result of having checked by trial how much skin temperature [ of 
the decoration sheet in front of processing initiation ] T (degree C) having been 
set up for carrying out it being hard to produce distortion upon a design in 
vacuum-forming processing, When it becomes as it is shown in Table 1 - 3 and 
set up highly exceeding 100+Th (degree C) (i.e., if the conditions T<= (100+Th) 
were not fulfilled), it turned out that the defect by local elongation occurs with 
most sheets 1 for decoration by which vacuum-forming processing was carried 
out. In addition, measurement of skin temperature [ of a decoration sheet just 
before carrying out vacuum-forming processing ] T (degree C) installs and 
measures thermography equipment near the sheet 1 for decoration arranged in 
the front face of metal mold. Moreover, in evaluation of Tables 1-3, O, O, **, x, **, 
and the following condition are meant, respectively, and these evaluations are 
based on the result at the time of carrying out by a unit of 10 times under a 
monograph affair. 



O : there is no distortion of a design and fabrication has been carried out to the 
desired configuration. 

0 : although distortion or the lack of fabrication of a design exists a little, all are 
the level no problem is [ level ] in shaping coincidence decoration. 

**: Since distortion or fabrication of a design is insufficient, the defect has 
occurred in part in shaping coincidence decoration. 

x: Since distortion or fabrication of a design is insufficient, the defect has almost 
occurred in shaping coincidence decoration. 

[0017] Moreover, skin temperature [ of a decoration sheet just before starting 
vacuum-forming processing ] T (degree C) requires that the decoration sheet 1 
should become soft completely, in order for what is necessary to be just not to 
necessarily simply make it low so that distortion may not arise on the sheet 1 for 
decoration by vacuum-forming processing and for dimensional accuracy to 
improve vacuum-forming processing in accordance with a mold configuration. In 
accordance with a metal mold configuration, dimensional accuracy cannot 
improve vacuum-forming processing as skin temperature [ of a decoration sheet 
just before carrying out vacuum-forming processing ] T (degree C) is under Th 
(degree C). In addition, since the Young's modulus of the sheet for decoration of 
Th (degree C) is 50% of the Young's modulus of the sheet for decoration whose 
skin temperature is 25 degrees C, skin temperature is smaller than the Young's 
modulus of the 25-degree C sheet for decoration, and as shown in drawing 10 , 
since the decline in Young's modulus is based on the temperature rise of the 
sheet for decoration, it is 25<Th. 

[0018] From the above thing, it sets to a temperature setup selection of the sheet 

1 for decoration to be used, and just before [ that ] carrying out vacuum-forming 
processing, and is 25<Th<=T<= (100+Th) at least. -- It is necessary to fulfill the 
conditions (1). 

[0019] However, even if it performs selection of the sheet 1 for decoration to be 
used, and a temperature setup just before [ that ] carrying out vacuum-forming 
processing so that the above-mentioned formula (1) may be realized, the sheet 1 



for decoration with which outstanding vacuum-forming processing was performed 
cannot be obtained. 

[0020] For example, when the thermal load to sheet 1 front face for decoration is 
too large relatively, and it is easy to fabricate it and it became too much to the 
rigidity of the sheet 1 for decoration at the time of vacuum-forming processing, 
the sheet 1 for decoration might be lengthened forcibly, an extreme distortion 
might arise upon the design of the sheet 1 for decoration, and the problem that 
the sheet 1 for decoration burned and burned depending on the case might arise. 
On the contrary, when the thermal load to sheet 1 front face for decoration is too 
small relatively, and it is hard to fabricate it and it became too much to the rigidity 
of the sheet 1 for decoration at the time of vacuum-forming processing, the 
problem that solid processing of the sheet 1 for decoration was not fully carried 
out at a desired configuration might arise. According to the rigidity of the sheet 1 
for decoration, the thermal load to sheet 1 front face for decoration must be set 
up. 

[0021] Moreover, according to the area elongation ratio X, the thermal load to 
sheet 1 front face for decoration must be set up, corresponding to the drawing 
configuration of shaping coincidence decoration mold goods. Here, the area 
elongation ratio X is a ratio how much the surface area of the sheet after a 
vacuum forming becomes to the unit area of the sheet before carrying out 
vacuum suction (refer to drawing 13 ). 

[0022] That is, in the conditions about a vacuum forming, the rigidity of the 
drawing configuration of shaping coincidence decoration mold goods or the sheet 
1 for decoration is taken into consideration in addition to the above-mentioned 
formula (1), and it is / (thermal load to sheet 1 front face for decoration) (area 
elongation ratio x rigidity). It must be fixed proper within the limits with a numeric 
value. In addition, this rigidity is proportional to the product of Young's modulus 
[ of the sheet 1 for decoration ] k (Pa), and the cube of thickness [ of the sheet 1 
for decoration ] t (mm) as a result of this invention persons' trial. Here, although 
the Young's modulus in the sheet skin temperature at the time of vacuum-forming 



processing should have been adopted in fact as Young's modulus k (Pa), since a 
value became small too much and an error arose, the Young's modulus in Th 
(degree C) was adopted. Moreover, since it turned out that it becomes easy to 
carry out a vacuum forming in proportion to 2 when the ease of carrying out of 
shaping could be evaluated when measuring time amount until it starts vacuum 
suction and finishes carrying out solid processing completely, T-Th was taken 
along the axis of abscissa and cycle time was taken along the axis of ordinate (T- 
Th), we decided to regard this (T-Th) size of 2 as size of the thermal load to 
sheet 1 front face for decoration. 

[0023] Then, as a result of examining according to various conditions, the result 
of Tables 1-3 was obtained and, thereby, it turned out that the proper range is 
range shown in the following type (2). 
0 <=(T-Th) 2/(Xxkxt3) <=7.1x10-3 -- (2) 

[0024] In addition, the Young's modulus in the sheet 1 for decoration of this 
invention fixes the test piece 16 of the sheet 1 for decoration with a width of face 
of 10mm in a chuck 18 and the distance between 19 of 50mm using the chucks 
18 and 19 of a pair under each environmental temperature, and defines it by the 
initial modulus of elasticity in tension when carrying out a tension test, having 
applied the load for the end of a test piece 16 with 500mm constant speed for/. 
Moreover, environmental temperature is the temperature in the condition that the 
test piece 16 was heated to the same temperature as the ambient atmosphere of 
test piece 16 perimeter. 

[0025] Size of a test piece 16 is not enlarged for avoiding a test piece becoming 
soft and becoming full of wrinkles under the above-mentioned environmental 
temperature, before ****(ing) a test piece 16. Moreover, when size of a test piece 
16 is made too much small, it is because a measurement error becomes large. 
Therefore, as a result of making it as small to extent from which a measurement 
error does not become a problem as possible, it became the above-mentioned 
size. In addition, in drawing 8 and drawing 9 , the upper chuck 18 is fixed with a 
screw 17, where the upper limit of a test piece 16 is inserted. Moreover, the lower 



chuck 19 is fixed with a screw 17 in the condition of having faced across the 
lower limit of a test piece 16. The lower chuck 19 descends downward the rate 
for 500mm/by the moving-part material 20, and the upper chuck 1 8 makes tensile 
force act on a test piece 16, as shown in drawing 8 and drawing 9 , while it is 
fixed to a testing machine. 

[0026] Moreover, since there was little equipment to which the rate by which the 
sheet 1 for decoration is extended at the time of actual vacuum processing is too 
quick, and can carry out measurement in the complete different conditiond of it, 
having considered the rate which **** a test piece 16 as a part for 
500mm/selected the rate considered to be the quickest among measurable range 
with a common tension tester. Since measurement data hardly changes even if it 
changes a setup of a speed of testing in fact although this is also still late 
compared with the rate by which the sheet 1 for decoration is lengthened at the 
time of processing, it can be simulating enough now. In addition, although this 
trial dropped the moving-part material 20 downward and was measured, while 
the lower chuck 19 is fixed to a testing machine, the same result is obtained, 
even if it raises the upper chuck 18 the rate for 500mm/upward by the moving- 
part material 20 and makes tensile force act on a test piece 16. 
[0027] In this invention, the sheet 1 for decoration may be an insertion sheet, and 
may be an imprint sheet. An insertion sheet forms a decoration layer etc. on a 
base material film, really adhesion-izes it on resin mold-goods 1 1 front face to 
injection molding and coincidence, and is used as the last gestalt as it is. 
Although it is arbitrary whether a decoration layer is prepared in the resin mold- 
goods 1 1 side of a base material film or it prepares in the resin mold goods 1 1 
and the opposite side, a decoration layer is usually turned to the resin mold- 
goods 1 1 side, and a base material film is used as a surface protective coat. 
After an imprint sheet uses a base material film as the support film which can 
exfoliate, and forms imprint layers, such as stratum disjunctum and a decoration 
layer, on it, and surely turning an imprint layer to the resin mold-goods 1 1 side, 
inserting it into metal mold and really adhesion-izing on resin mold-goods 1 1 front 



face to injection molding and coincidence, exfoliation removal of the base 
material film is carried out. 

[0028] As the above-mentioned base material film, the complex of each [ these ] 
sheets, such as polyester system resin, a polypropylene regin, polyvinyl chloride 
system resin, polyethylene system resin, polycarbonate resin, Nylon, Vinylon 
resin, acetate resin, polyamide system resin, and Pori acrylic resin, etc. can use 
what is used as a base material film of the usual insertion sheet or an imprint 
sheet. 

[0029] When the sheet 1 for decoration is an imprint sheet, in order to improve 
the detachability of a base material film, a mold release layer may be extensively 
formed on a base material film. When a mold release layer exfoliates a base 
material film after an imprint, it is a layer released from mold from imprint layers, 
such as a decoration layer, with a base material film. As the quality of the 
material of a mold release layer, a melamine resin system release agent, a 
silicone resin system release agent, a fluororesin system release agent, a 
cellulosic system release agent, a urea-resin system release agent, a polyolefin 
resin system release agent, paraffin series release agents, these compound-die 
release agents, etc. can be used. As the formation approach of a mold release 
layer, there are print processes, such as the coat methods, such as the roll coat 
method and a spray coating method, gravure, and screen printing. Moreover, 
before preparing an imprint layer on a base material film, the design of a hairline 
eye may be formed, or a concave convex layer may be formed in pigment ink, a 
mat design may be formed, and a lusterless front face may be formed. The 
design and mat design of a hairline eye may be formed partially. 
[0030] Stratum disjunctum is formed extensively or partially on a base material 
film or a mold release layer. When stratum disjunctum exfoliates a base material 
film after an imprint, it is a layer which exfoliates from a base material film or a 
mold release layer, and serves as the outermost side of a transferred object. It is 
good to use copolymers, such as vinyl chloride vinyl acetate copolymer system 
resin besides being acrylic resin, polyester system resin, polyvinyl chloride 



system resin, cellulose system resin, rubber system resin, polyurethane system 
resin, polyvinyl acetate system resin, etc., and ethylene-vinylacetate copolymer 
system resin, as the quality of the material of stratum disjunctum. It is good to 
select and use radiation-curing nature resin, such as photo-setting resins, such 
as ultraviolet-rays hardenability resin, and electron ray hardenability resin, 
thermosetting resin, etc. for stratum disjunctum, when a degree of hardness is 
required. The thing whose colored thing is not colored, either is sufficient as 
stratum disjunctum. As the formation approach of stratum disjunctum, there are 
print processes, such as the coat methods, such as the gravure coat method, the 
roll coat method, and a comma coating method, gravure, and screen printing. 
[0031] A decoration layer is for expressing an alphabetic character, a graphic 
form, a notation, etc. with the front face of the resin mold goods 1 1 , or expressing 
a coloring front face. A decoration layer is usually formed as a printing layer. It is 
good to use the coloring ink which uses as a binder resin, such as urethane 
system resin, vinyl system resin, polyamide system resin, polyester system resin, 
acrylic resin, polyurethane system resin, polyvinyl-acetal system resin, polyester 
polyurethane system resin, cellulose ester system resin, alkyd resin, and 
thermoplastic elastomer, and the resin which can make a desirable flexible coat 
as the quality of the material of a printing layer, and contains the pigment or color 
of a suitable color as a coloring agent. Moreover, the photoluminescent ink which 
contains a pearl pigment as a coloring agent may be used for said binder. It is 
good to use the usual print processes, such as offset printing, gravure, and 
screen printing, etc. as the formation approach of a printing layer. In order to 
perform multicolored printing and a gradation expression especially, offset 
printing and gravure are suitable. Moreover, in the case of monochrome, the coat 
methods, such as the gravure coat method, the roll coat method, and a comma 
coating method, are also employable. According to a pattern to express, a 
printing layer may be partially prepared, when preparing by whole surface solid. 
[0032] Moreover, a decoration layer may consist of combination of the thing 
which consists of metal thin film layers or a metal thin film layer, and a printing 



layer. A metal thin film layer is for expressing metallic luster as a decoration layer, 
and is formed by vacuum evaporation technique, the sputtering method, the ion 
plating method, or electroplating. According to a metallic luster color to express, 
metals, such as aluminum, nickel, gold, platinum, chromium, iron, copper, tin, an 
indium, silver, titanium, lead, or zinc, these alloys, or a compound is used. 
[0033] The sheet 1 for decoration may be used as two or more sorts of laminated 
films. For example, between a base material film and a decoration layer, the 
laminating of other films may be carried out and a decoration layer may be 
formed between a base material film and other films, such as a backing sheet 
(backing sheet) and a surface-protection sheet. A backing sheet is for making 
easy the handling in the case of inserting in the case where give nerve to the 
sheet 1 for decoration and preforming is carried out out of the mold of injection 
molding, or an injection-molding mold, and carrying out welding to shaping resin 
9. Moreover, the backing sheet may have a decoration function by itself. There 
are so-called heat laminating method which heats as the laminating approach 
until one film front face presents an adhesive property, and sticks the film of 
another side, the so-called dry laminate method which sticks the film of two 
sheets through adhesives. Moreover, the decoration layer is formed in one film, 
such as a backing sheet, and there is the so-called extrusion coat method which 
covers with extrusion molding the resin which serves as a base material film 
material so that this decoration layer may be covered. 

[0034] Moreover, in order to raise the adhesive property of the field pasted up on 
shaping resin 9, a glue line may be prepared if needed for adhesion between 
each film which constitutes the sheet 1 for decoration. A glue line is good to 
constitute from polyvinyl chloride acetate copolymer system resin, acrylic resin, 
or urethane system resin. As the formation approach of a glue line, there are 
print processes, such as the coat methods, such as the gravure coat method, the 
roll coat method, and a comma coating method, gravure, and screen printing. 
[0035] Moreover, a rebound ace court layer may be prepared for the surface 
reinforcement of shaping coincidence decoration mold goods to want to improve. 



As a rebound ace court layer, thermosetting acrylic resin and urethane resin, the 
urethane acrylate resin of ionizing-radiation hardenability, cyanoacrylate resin, 
etc. can be used. As the formation approach of a rebound ace court layer, there 
are print processes, such as the coat methods, such as the gravure coat method, 
the roll coat method, a comma coating method, and a dip coating method, a 
spray method, gravure, and screen printing. 

[0036] Moreover, when shaping coincidence decoration mold goods have a 
fluoroscopy part, in order to suppress the reflection in a front face, a low 
reflecting layer may be prepared. What is necessary is just to make it the beam- 
of-light reflection factor of 550nm become 5% or less as a low reflecting layer by 
the resin layer laminating of low refractive-index layer monolayers, such as 
magnesium fluoride, a low refractive-index layer, and a high refractive-index layer. 
As the formation approach of a low reflecting layer, there are formation of the 
metal membrane by vacuum evaporationo etc., a laminating of the resin layer by 
coating, etc. 

[0037] As thickness of the sheet 1 for decoration, 5-700 micrometers is desirable. 
If 5 micrometers is not fulfilled, in case film reinforcement is shaping low, there is 
a problem by which a film is beaten. When it exceeds 700 micrometers, it is 
difficult to consider as the sheet for decoration of a volume condition, and 
productivity is inferior. 

[0038] Next, the manufacture approach of shaping coincidence decoration mold 
goods is explained. 

[0039] First, after setting the sheet 1 for decoration to the front face of the ejector 
half 3 of a injection molding die by the clamp member 14 Heat the sheet 1 for 
decoration and it is made to soften in the hot-plate 5 grade inserted between the 
ejector half 3 and the cover half 4. Subsequently, it takes vacuum suction 2 by 
sealing the space between the crevice of the ejector half 3 for injection molding, 
and the sheet 1 for decoration, exhausting from the vacuum suction hole 6, and 
lowering the atmospheric pressure in space. A solid configuration is processed 
so that the sheet 1 for decoration may be extended and it may meet, the crevice 



7, i.e., the cavity forming face, of an ejector half 3 for injection molding, and the 
shaping sheet 21 is obtained (refer to drawing 1 and drawing 2 ). If 25<Th<=T<= 
(100+Th) which the sheet 1 for decoration to be used described above at this 
time, and the conditions of 0 <=(T-Th) 2/(Xxkxt3) <=7.1x10-3 are fulfilled It is 
hard to produce the problem of being as solid processing of the sheet 1 for 
decoration fully not being carried out by the vacuum forming at a desired 
configuration **** [, and ]. [ distortion arising upon the design of the sheet 1 for 
decoration with a vacuum forming, or the sheet 1 for decoration being burned, 
and burning ] In case a solid configuration is processed, or in case the sheet 1 for 
decoration is pressed down and it fixes by the clamp member 14, blanking 
processing of the garbage of the sheet 1 for decoration may be carried out. 
[0040] Before replacing with the above-mentioned approach and setting the 
sheet 1 for decoration to the front face of the ejector half 3 for injection molding 
Mold 12 for solid processing shaping with another ejector half 3 and cover half 4 
for injection molding is used. In the hot-plate 5 grade arranged through the sheet 
1 for decoration in between, heat the sheet 1 for decoration to the shaping 
presence side of the mold 12 for solid processing shaping, and it is softened. 
Subsequently, it takes vacuum suction 2 by sealing the space between the 
crevice of the ejector half 3 for injection molding, and the sheet 1 for decoration, 
exhausting from the vacuum suction hole 6, and lowering the atmospheric 
pressure in space. After processing a solid configuration and obtaining the 
shaping sheet 21 so that the sheet 1 for decoration may be extended and the 
cavity forming face 7 of an ejector half 3 may be met (refer to drawing 6 ), You 
may make it insert in the cavity forming face of the ejector half 3 for injection 
molding the sheet 1 (shaping sheet 21) for decoration by which solid processing 
was carried out (refer to drawing 7 ). 

[0041] Next, inject the shaping resin 9 of a melting condition in a cavity 10 from 
the gate section 8 of a cover half 4, the front face is made to mold closure carry 
out of the ejector half 3 to a cover half 4, and to carry out unification adhesion of 
the sheet 1 (shaping sheet 21) for decoration at the same time it solidifies 



shaping resin 9 and forms the resin mold goods 1 1 within a cavity 10, and 
shaping coincidence decoration mold goods are obtained (refer to drawing 3 and 
drawing 4 ). 

[0042] Then, after taking out the resin mold goods 1 1 from an ejector half 3, an 
unnecessary part is removed among the sheets 1 for decoration adhered to the 
resin mold goods 11 (refer to drawing 5 ). In addition, as mentioned above, when 
it pierces in a desired configuration and it is processed beforehand, the activity 
which removes the unnecessary part of the sheet 1 for decoration is unnecessary. 
[0043] Especially shaping resin 9 is not limited. Generally as typical shaping resin 
used for communication equipment components, such as automobile interior 
parts, cellular-phone cases, etc., such as a console box, a pin centerjarge 
cluster, and the switch base, acrylonitrile butadiene styrene copolymer, acrylic 
resin, acrylonitrile styrene copolymerization resin, polypropylene resin, 
polycarbonate resin, etc. are used. 

[0044] In addition, in the case of a horizontal-type injection molding machine, 
although it is as above-mentioned, in the case of a vertical-type injection molding 
machine, it becomes to the case where the relation between a cover half and an 
ejector half is a horizontal-type injection molding machine, and reverse. Moreover, 
the metal mold of an injection molding machine is applicable similarly [ not only 
the case of a two sheet mold but in the case of a three sheet mold ]. 
[0045] 

[Example] A more concrete example is given to below. 

On condition that below <an example 1>, the shaping coincidence decoration 

mold goods for building materials were manufactured. 

[0046] The polypropylene regin film of thickness 0.08 (mm) was used as the base 
material film, using urethane system ink, with screen printing, the decoration 
layer was formed in the thickness of 0.02 (mm), and the sheet for decoration was 
obtained. This sheet for decoration was k=1 2.8x1 08(Pa) t=0.1(mm) 
Th=70(degree-C). 

[0047] The following results were obtained when vacuum-forming processing of 



this sheet for decoration was carried out on various conditions. 

[0048] 

[Table 1] 
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[0049] The conditions 2-7 with which are satisfied of the formula (1) and formula 
(2) of this invention, 10-14, and the sheet for decoration by which vacuum- 
forming processing was carried out by 17-21 were the polypropylene resin of a 
melting condition injected from the gate section within the injection molding die, 
and really adhesion-ized, and the shaping coincidence decoration mold goods for 
building materials were obtained. 

[0050] On condition that below <an example 2>, the shaping coincidence 
decoration mold goods of automatic wearing in the car were manufactured. 
[0051] The acrylonitrile styrene-butadiene-rubber system resin film of thickness 



0.25 (mm) was used as the base material film, the decoration layer which 
consists of five kinds of grain shank patterns on this was formed in the thickness 
of 0.01 mm with gravure using the ink which consists of a vinyl chloride vinyl 
acetate copolymer, and lamination and the sheet for decoration were further 
obtained for the hard acrylic film of thickness 0.24 (mm) as a surface-protection 
sheet. This sheet for decoration was k=25.8x108(Pa) t=0.5(mm) Th=72(degree- 
C). 

[0052] The following results were obtained when vacuum-forming processing of 
this sheet for decoration was carried out on condition that Table 2. 
[0053] 
[Table 2] 
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[0054] The conditions 2-7 with which are satisfied of the formula (1) and formula 



(2) of this invention, 10-14, and the sheet for decoration by which vacuum- 
forming processing was carried out by 17-21 were the heat-resistant acrylonitrile 
butadiene styrene resin of a melting condition injected from the gate section 
within the injection molding die, and really adhesion-ized, and the shaping 
coincidence decoration mold goods of automatic wearing in the car were 
obtained. 

[0055] On condition that below <an example 3>, the shaping coincidence 
decoration mold goods for a small personal digital assistant display were 
manufactured. 

[0056] The polycarbonate system resin film of thickness 0.13 (mm) was used as 
the base material film, the rebound ace court layer which consists of acrylic resin 
which contained metallic pigment 5% on this was formed in the whole surface by 
the reverse coat method at the thickness of 0.07 (mm), the transparent low 
reflecting layer which consists of magnesium fluoride with a vacuum deposition 
method was formed on it at the thickness of 0.0001 (mm), and the sheet for 
decoration was obtained. This sheet for decoration was k=22.7x108(Pa) 
t=0.2(mm) Th=93(degree-C). 

[0057] The following results were obtained when vacuum-forming processing of 
this sheet for decoration was carried out on condition that Table 3. 
[0058] 
[Table 3] 
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[0059] The conditions 2-7 with which are satisfied of the formula (1) and formula 
(2) of this invention, 10-14, and the sheet for decoration by which vacuum- 
forming processing was carried out by 17-21 were the polycarbonate resin of a 
melting condition injected from the gate section within the injection molding die, 
and really adhesion-ized, and the shaping coincidence decoration mold goods for 
a small personal digital assistant display were obtained. 
[0060] 

[Effect of the Invention] Since the manufacture approach of the sheet for 
decoration suitable for vacuum-forming processing of this invention and the 
shaping sheet using this, the manufacture approach of shaping coincidence 
decoration mold goods, and shaping coincidence decoration mold goods have a 
configuration as above, they have the following outstanding effectiveness. 



[0061] In vacuum-forming processing, the skin temperature of a decoration sheet 
just before carrying out vacuum-forming processing Namely, T (degree C), The 
Young's modulus when carrying out a tension test in a width of 10mm and the 
distance between chucks of 50mm the sheet for decoration t (mm) and an area 
elongation ratio for the thickness of Th (degree C) and the sheet for decoration 
which carries out vacuum-forming processing under X and the environmental 
temperature of Th (degree C) [ the skin temperature of the sheet for decoration 
when becoming 50% of the Young's modulus when carrying out at 25 degrees 
C ] When Young's modulus when carrying out a tension test for the sheet for 
decoration in a width of 10mm and the distance between chucks of 50mm is set 
to k (Pa), Since 25<Th<=T<= (100+Th) and the conditions of 20 <=(T-Th) 
2/(Xxkxt3) <=7.1x10-3 are fulfilled It is hard to produce the problem of being as 
solid processing of the sheet for decoration fully not being carried out by the 
vacuum forming at a desired configuration **** [, and ]. [ distortion arising upon 
the design of the sheet for decoration with a vacuum forming, or the sheet for 
decoration being burned, and burning ] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one of the processes of the vacuum 
forming of the sheet for decoration. 

[Drawing 2] It is the sectional view showing one of the processes of the vacuum 
forming of the sheet for decoration. 

[Drawing 3] It is the sectional view showing one of the processes of the 
manufacture approach of shaping coincidence decoration mold goods. 
[Drawing 4] It is the sectional view showing one of the processes of the 
manufacture approach of shaping coincidence decoration mold goods. 
[Drawing 5] It is the sectional view showing the example of shaping coincidence 
decoration mold goods. 

[Drawing 6] It is the sectional view showing one of the processes of the vacuum 
forming of the sheet for decoration. 

[Drawing 7] It is the sectional view showing one of the processes of the 
manufacture approach of shaping coincidence decoration mold goods. 
[Drawing 8] It is the perspective view showing the tension tester used in a tension 
test. 

[Drawing 9] It is the sectional view showing the part which fixes the test piece of 
a tension tester in a tension test. 

[Drawing 10] It is the graph which shows the elongation property of the sheet for 
decoration. 

[Drawing 1 1] It is drawing showing the case where distortion occurs on the sheet 
for decoration with a vacuum forming. 

[Drawing 12] It is drawing showing the case where distortion does not occur on 
the sheet for decoration also with a vacuum forming. 

[Drawing 13] It is drawing explaining the area elongation ratio of the sheet for 
decoration. 

[Description of Notations] 

1 Sheet for Decoration 

2 Vacuum Suction 



3 Ejector Half 

4 Cover Half 

5 Hot Plate 

6 Vacuum Suction Hole 

7 Cavity Forming Face 

8 Gate Section 

9 Shaping Resin 

10 Cavity 

11 Resin Mold Goods 

12 Mold for Solid Processing Shaping 

14 Clamp Member 

15 Shaping Coincidence Decoration Mold Goods 

16 Test Piece 

1 7 Screw 

18 Chuck 

19 Chuck 

20 Moving-Part Material 

21 Shaping Sheet 
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